Objective: Overweight has been increasing in several developed countries over the last few decades. No update information on the issue is available for Italy. Design and setting: We conducted a computer assisted personal in-house interview survey in March-April 2004, on a sample of 2932 Italian individuals (1407 men and 1525 women) aged 18 years or over, representative of the general adult Italian population. Information on weight and height was self-reported. Results: Overall, 3.4% of the Italian adult population were underweight (o18.5 kg/m 2 , 0.9% of men and 5.8% of women), 31.3% were overweight (25.0-29.9 kg/m 2 , 38.4% of men, 24.7% of women), and 8.2% were obese (X30.0 kg/m 2 , 7.4% of men and 8.9% of women). Overweight or obesity was reported by 14.2% of subjects aged 18-24 years (20.6% of men and 7.6% of women). The highest proportions of overweight and obese subjects were in the 45-64 year age group for men (51.4% overweight, 10.0% obese) and in the X65 year age group for women (38.8% overweight, 13.8% obese). Age-and sex-standardised prevalence of overweight or obesity was 36.0% for more educated subjects, and 54.0% for less educated ones. It was 32.3% in northern, 44.3% in central and 47.0% in southern Italy. Overweight increased from 1983 to the early 1990s, and levelled off thereafter. Prevalence of obesity remained around 8-9% across the last 20 years. Conclusions: Trends of overweight and obesity in Italy are more favourable than in several developed countries. Still, approximately 15 million of Italian adults are overweight and 4 million obese.
Introduction
Overweight and obesity are major causes of metabolic, cardiovascular, neoplastic, digestive tract and several other major diseases, and consequently of premature mortality (Calle et al., 1999 (Calle et al., , 2003 Bianchini et al., 2002; Kenchaiah et al., 2002; Adami and Trichopoulos, 2003; Hedley et al., 2004; Flegal et al., 2005; McGee, 2005) . Over the last few decades, overweight has been increasing in several developed, but also developing, countries, including the USA Flegal et al., 2002 Flegal et al., , 2004a Freedman et al., 2002; Manson and Bassuk, 2003; Chopra and DarntonHill, 2004; Olshansky et al., 2005) , Canada (Katzmarzyk, 2002) , the Pacific countries (WHO, 2003) , Australia, China and several Western European countries (Silventoinen et al., 2004) , including Spain (Rodriguez Artalejo et al., 2002; Martinez et al., 2004) , Great Britain (Rennie and Jebb, 2005) and Denmark (Bendixen et al., 2004) . Overweight is the single major cause of disease and death showing systematic unfavourable trends over the last few decades (Chopra and Darnton-Hill, 2004; Olshansky et al., 2005) . The steady rise in life expectancy in the USA during the past two centuries may be unfavourably influenced, by the increasing of obesity in the USA and its effect on longevity (Olshansky et al., 2005) , although estimates of the excess morbidity and mortality associated to overweight remain imprecise (Flegal et al., 2004b (Flegal et al., , 2005 Mark, 2005; McGee, 2005) . From an economic point of view, health care costs (Raebel et al., 2004) and length of hospital stay (Zizza et al., 2004) for obese individuals are higher than for nonobese persons. In 1999 the expense in the USA on prescription medication to treat obesity was $321 million (Yanovski and Yanovski, 2002) .
We have monitored trends in body mass index (BMI) in the Italian population aged 15 years or over using representative national health surveys, conducted between 1983 and 1994. Those data showed a rise in the proportion of overweight subjects (BMI between 25.0 and 29.9 kg/m 2 ) from 27% in 1983 to 32% in 1994, while the prevalence of obesity (BMIX30.0 kg/m 2 ) remained around 7% (Pagano and La Vecchia, 1994; Pagano et al., 1997) .
It was predicted that almost 60% of Italian adults could be overweight or obese in 2006 (Anonymous, 2002) . As no updated information on the issue is available, we present population-based data on the prevalence and trends of overweight and obesity in Italy.
Materials and methods
Data were collected in three separate waves during 2004 by DOXA, the Italian branch of the Gallup International Association, on a sample of 2932 individuals (1407 men and 1525 women) aged 18 or over, representative of the general adult Italian population (about 48 million) in terms of age, sex, geographic area, area of residence (urban/rural), education and working status (Gallus et al., 2006) . This sample was defined through a representative multistage sampling of adults from 122 municipalities (the smallest Italian administrative division) in all of the 20 Italian regions (the largest Italian administrative division), identified in order to be representative of the geographic areas sampled. The universe described was subdivided into sections or 'strata' through the use of two characteristics: region and size of the municipalities. The number of interviews in each stratum was defined in proportion to the distribution of the population of the 'stratum' in the area (Italy). Taking as criteria the two characteristics, region and size of municipality, the units included in the sample were a miniature reproduction of the universe covered (the method is known as proportional stratified sample). Within each of the 75 strata, the sampling units were chosen in the following way. In the first stage, the choice regarded the municipalities (sampling points) selected within the network of DOXA sampling points. The representativeness of the municipalities chosen was checked on the basis of ownership of durable and purchasing-power indexes of population. In the second stage, in each municipality an adequate number of electoral wards was randomly extracted (each one corresponding to a given district of the municipalities), so that the various types of areas of the municipality were represented in the right proportions (i.e., central and suburban districts, outskirts and isolated houses). In the third stage, individuals were randomly selected from electoral lists, within strata of sex and age group, in order to be representative of the demographic structure of the population. Wherever the selected subjects were unavailable, they were replaced by selecting subjects with the same gender and age group among neighbours (living in the same floor/ building/street).
The data were collected by ad hoc trained interviewers, using a structured questionnaire in the context of a computer-assisted personal in-house interview. Besides general information on socio-demographic characteristics, subjects were asked to report their weight (kg) and height (cm). From these self-reported data, we computed the BMI as the ratio between weight in kg and height in m . Education was categorised in three levels: low (up to primary school diploma), intermediate (middle to high school without diploma) and high (high school with diploma or over). Habitat (urban/rural) was classified according to the fact that the municipality of residence was or not a provincial capital.
For the period 1983-2003, estimates of overweight and obesity were derived from the National Multipurpose Surveys, conducted by the National Institute of Statistics (ISTAT). These surveys were based on self-reported height and weight in an average sample of 50 000 subjects, representative of the Italian population (aged X15 years for the period 1983-1994, and aged X18 years thereafter) (Pagano and La Vecchia, 1994; Pagano et al., 1997; .
Statistical analysis
Age-standardised prevalence (%) of BMI was computed in strata of education, geographic area, area of residence and marital status by the direct method on the total sample of men or women.
Comparisons between groups were performed applying w 2 tests for heterogeneity or for linear trend, when appropriate. All the analyses were carried out using SAS 8.2 statistical software (SAS, 1999 Table 1 ). Table 1 also shows the prevalence distribution of levels of BMI according to sex in strata of age, education and selected other socio-demographic characteristics. Younger women were more frequently underweight (15.1% of women aged 18-24 years). Conversely, overweight or obesity was reported only by 14.1% of subjects aged 18-24 years (20.6% of men and 7.6% of women). The highest proportions of overweight and obese subjects were in the 45-64 year age group for men (51.4% overweight, 10.0% obese) and in the X65 year age group for women (38.8% overweight, 13.8% obese).
Whereas the age-standardised prevalence of underweight was higher in more educated women (6.7%) as compared to less educated ones (3.7%, P ¼ 0.038), a BMI X25 kg/m 2 was found less frequently in more educated subjects (36.0%) than in less educated ones (54.0%, Po0.001).
The percent prevalence of underweight was 5.0% in northern, 3.0% in central and 1.8% in southern Italy. Corresponding estimates for overweight or obesity were 32.3, 44.3 and 47.0%, respectively.
No particular pattern in prevalence for different levels of BMI was found across strata of area of residence (urban vs rural), and marital status. However, even after a strict standardisation by age, married or widowed women were more frequently overweight or obese (38.4 and 44.3%, respectively), as compared to single women (24.0%, Po0.001 for both the comparisons). Moreover, whereas divorced/separated women were more frequently underweight (10.3%, P ¼ 0.044), men were more frequently obese (10.1%, P ¼ 0.446), even if the latter estimates were based on small numbers of subjects. Figure 1 provides an update of long-term trend in prevalence of overweight and obesity in Italy according to subsequent surveys conducted since 1983. In both sexes, overweight increased from 1983 to the early 1990s, and then levelled off. Prevalence of obesity remained around 8-9% across the last 20 years. Table 2 provides the trends in prevalence of self-reported overweight and obesity in Italy according to subsequent surveys conducted over the last two decades and sex. Trends were similar for both sexes.
Discussion
Our estimates of overweight and obese subjects are in broad agreement with a survey conducted in 2003 on more than Overweight and obesity in Italy S Gallus et al confirm the findings from a survey including more than 15 000 adults from the 15 countries of the former European Union (Martinez et al., 1999) , showing that Italy, with France and Luxembourg, had the lowest prevalence of overweight or obese adults (37% as compared to an average of 41% for the European Union) (Martinez et al., 1999) . Several other surveys from European countries confirmed the relatively favourable situation in Italy in terms of obesity. In Great Britain, over the last few years, 24% of adults were obese (Rennie and Jebb, 2005) , in Spain 13-15% (Aranceta et al., 2003; Martinez et al., 2004; Neira and de Onis, 2005) and in Denmark 12% (Bendixen et al., 2004) . Among other countries, in Turkey 22% were obese (Yumuk, 2005) , in Russia 18% (Popkin and Doak, 1998; Arroyo et al., 2000) , in Mexico 21% (Arroyo et al., 2000) and in Lebanon 16% (Sibai et al., 2003) . Furthermore, in the USA, two in three adults had a BMI X25 kg/m 2 , and almost one in three X30 kg/m 2 (Flegal et al., 2002 (Flegal et al., , 2004a Freedman et al., 2002; Yanovski and Yanovski 2002; Manson and Bassuk, 2003; Hedley et al., 2004; Baskin et al., 2005) . Although this was an in-person survey, information on weight and height was self-reported. It is known that subjects tend to underestimate weight and to overestimate height (Niedhammer et al., 2000; Spencer et al., 2002; Avila-Funes et al., 2004) . However, adding up the mean discrepancies between self-reported and measured weight and height found in one study from France (Niedhammer et al., 2000) , whose population is similar to the Italian one in terms of BMI (Martinez et al., 1999) , the overall prevalence of subjects with a BMI X25 kg/m 2 would be 43.4%, still considerably lower than the prediction of 59% in 2006 in Italy (Anonymous, 2002) . Estimates for older generations reflect those for the overall adult population. Thus, although a direct association, consistent in strata of sex, between age and BMI is evident, the Italian population aged X60 years had a prevalence of obesity of 11.9%, again comparatively lower than that of the USA (33%) (Hedley et al., 2004) , Great Britain (around 30% for subjects aged 55-64 years) (Rennie and Jebb, 2005) , Spain (37%) (Gutierrez-Fisac et al., 2004) and Mexico (27% for adults aged 60-69 years) (Arroyo et al., 2000) .
Even among the young, these data do not confirm an unfavourable pattern, since prevalence of obesity in Italians aged 18-24 years was around 2-3%, that is considerably lower than that of Great Britain (over 10%) (Rennie and Jebb, 2005) .
Stratified analyses allow to identify subgroups of population, whose prevalence of overweight or obesity reaches 50%. As it was shown in several developed countries, including Western European countries (Seidell and Flegal, 1997; Sundquist and Johansson, 1998; Martinez et al., 1999; Sarlio-Lahteenkorva and Lahelma, 1999; Aranceta et al., 2001; Tur et al., 2005) , the USA (Freedman et al., 2002) , but even in the developing world with a comparatively high gross domestic product (Sibai et al., 2003; Monteiro et al., 2004) , prevalence of overweight and obesity was inversely associated with levels of education. Therefore, in Italy, lowereducated categories have an unfavourable pattern not only in terms of smoking prevalence (Gallus et al., 2006) , but also in terms of obesity.
We did not find any major difference according to urbanisation of the area of residence, in contrast with a study from Spain showing a higher prevalence of obesity in Overweight and obesity in Italy S Gallus et al rural areas compared to cities for men (Aranceta et al., 2001) . The definition of urban/rural area of residence was, however, different in the two studies. With reference to marital status, we found higher rates of overweight and obesity in married as compared to single subjects in women, but not in men, confirming the association found in other studies between marriage and weight gain, in women only, possibly at least in part due to parity-related weight increase (Jeffery and Rick, 2002; Tur et al., 2005) . Moreover, we found low prevalence of overweight and obesity in divorced/separated subjects and high prevalence in widowed ones for both sexes. However, in a study from the EU, after allowance for age and sex, no significant differences in terms of overweight and obesity were shown for both sexes combined in relation to marital status (Martinez et al., 1999) .
In agreement with a previous Italian survey ( ISTAT, 2005) , among women aged 18-24 years underweight (15.1%) is a more common phenomenon than overweight and obesity. Public health messages regarding healthy eating should therefore be aimed at maintaining a healthy body weight rather than just 'losing weight' (Thorogood et al., 2003) .
Weight gain has been attributed to the portion size of foods, markedly increased over the last two decades in the USA (Nielsen and Popkin, 2003) and several European countries, and to the increasing availability and the decreasing price of high-fat, energy-dense foods (Anonymous, 2004) . The lack of unfavourable trends in overweight and obesity in Italy may, therefore, at least in part be attributed to the type of 'Mediterranean diet' (Trichopoulou et al., 2005) , and to the absence of a systematic increase in portion size. The WHO Monica project, analysing 10-year trends of total energy supply from several countries worldwide, showed that, in Italy, per capita total energy intake remained approximately stable between 1986 and 1994, whereas it increased by more than 200 kcal/capita/day in the USA and in several Western European countries (Harnack et al., 2000; Silventoinen et al., 2004) .
In conclusion, the present data indicate that recent unfavourable trends in overweight from other populations cannot be acritically applied to Italy. Still, over 30% of the Italian adult population is overweight and about 8% obese, corresponding to approximately 15 million overweight and 4 million obese adults. Overweight and obesity were more prevalent in less educated individuals and from southern (and more deprived) areas of the country. This underlines the importance of monitoring and controlling trends in overweight and obesity in Italy, particularly among less priviledged socioeconomic groups.
